Background: Sexual dysfunction in women is prevalent and common in women after menopause. Many attempts to treat patients with sexual dysfunction by cognitive-behavioral therapy (CBT) methods. But to the best of our knowledge, there has been no study that compared these two methods. Objective: The aim of this study was to assess and compare the effects of sildenafil and cognitive-behavioral therapy on treatment of sexual dysfunction in women. Methods: In this randomized, controlled, clinical trial, 86 women with arousal and orgasm dysfunction were surveyed. The patients were divided into two groups, i.e., sildenafil and CBT groups. The patients in the sildenafil group were treated by 50 mg of oral sildenafil one hour before intercourse, and the other group had weekly sessions of CBT for eight weeks. Sexual dysfunctions were evaluated by the Female Sexual Function Index (FSFI), a sexual satisfaction questionnaire, and the Enrich marital satisfaction scale. Results: The mean age of the participants was 33.14 ± 7.34 years. The mean scores for female sexual function index, sexual satisfaction, and the Enrich marital satisfaction scale were increased in both groups during treatment (p < 0.001). It was found that cognitive-behavioral therapy compared to treatment with sildenafil increased all subscales, except arousal, orgasm, and lubrication. Conclusion: Cognitive-behavioral therapy is more effective than treatment with sildenafil for improving female sexual function.
Introduction
Female sexual dysfunction is defined as a disorder of sexual desire, arousal, or orgasm, which leads to frustration and has adverse impacts on quality of life and interpersonal relationships (1) . The treatment failure rate of this dysfunction is very high, with rates in the range of 23-63% in the United States. Previous studies showed that the highest prevalence of sexual dysfunction is in the age group of postmenopausal women (2, 3) . Sexual satisfaction is known as one of the most important factors that make it possible for couples to tolerate common problems in their lives (4) . This is why researchers believe that a good marital relationship often depends on sexual satisfaction (5, 6) .
According to studies, the amount of sexual activity in one person and also the number of orgasms during intercourse are associated with one's satisfaction with sex (7, 8) . Women, who have several orgasms during sexual intercourse have more sexual satisfaction than women who have only one orgasm (9) . Thus, the lack of orgasm is an important factor that contributes to sexual dissatisfaction (10) . Various terms, such as compatibility, satisfaction, and complacency, are used to describe the quality of a sexual relationship (11, 12) . As reported by Sadeghi et al., in 1997, 74% of women had a tendency to divorce due to the lack of sexual satisfaction, and 61.4% of them were divorced (13) . In CBT, it is believed that negative thinking about sexual activity makes its symptoms more constant and concerning, therefore it is important to discover these negative self-concepts to make a successful analysis of sexual problems (14) . It is believed that sexual problems are a result of past learning and punishments, so, treatment must be focused on behavioral problems and on efforts to reconnect with them (15) . Libman and colleagues investigated the role of CBT for treatment of secondary orgasmic dysfunction, and they showed a wide range of behavioral scales and inner satisfaction after CBT (16) . Meston and colleagues also showed that the CBT approach is the best treatment for female orgasmic disorder (17) .
Sildenafil citrate (Viagra) is an oral medication for the treatment of erectile dysfunction. This medication is a selective inhibitor of phosphodiesterase-5 that increases the activity of cyclic guanosine monophosphate (cGMP) (18) , but sildenafil currently is used for erectile dysfunction in men. Increased understanding of sexual performance in women has proven its usefulness in the treatment of sexual dysfunction in females, since this medication can cause vaginal vasodilatation and increased excitability of the vagina and clitoris, as well as enhanced lubrication (19) . In a meta-analysis that surveyed the effect of sildenafil on female sexual disorders and was focused on its physiological impacts on genital congestion, the results showed that sildenafil was significantly beneficial for the treatment of female sexual dysfunction (20) .
Since, to date, no research has been conducted on the effectiveness of the cognitive-behavioral approach, sildenafil has been a part of the treatment of female sexual dysfunction. Given the undeniable importance of treating this disorder, we decided to conduct this study to determine and compare the effectiveness of two methods in the treatment of sexual dysfunction in women.
Material and Methods

Trial design
This study was a randomized clinical trial that was conducted from January 10, 2013 to January 10, 2014. The sample size was calculated to be 83 subjects. This sample size was calculated based on the results of previous studies (17) by assuming the test power of 80% and a confidence level of 95% and using the following formula:
where: n = Sample size Z1-α/2 = 1.96 when α = 5% for two-sided test Z1-β = 0.842 when β = 20% (test power = 80%) P = Probability of the main outcome
Participants
The research hypothesis was a functional type hypothesis, and it was examined by devising a two-group, pretestposttest design of 86 subjects .The statistical population consists of women with orgasmic and arousal dysfunction problems who were referred to the psychiatric centers and psychological counseling offices at Kashan University of Medical Sciences. The non-probability sampling method was used, and the patients were divided into two groups of 43 people each, and they were assigned to treatment groups based on the randomization block permuted approach. During the study, three participants (two from the case group and one from the control group) were excluded due to the lack of follow-up of treatment. So, the study was performed on 83 patients.
Selection criteria
Inclusion criteria included a monogamous relationship with a man for at least six months prior to the study and the diagnosis of sexual performance disorders by a psychiatrist. Patients were excluded from the study if they had symptomatic heart disease, psychiatric problems, damage to the spinal cord, uncontrolled diabetes, drug use, alcohol consumption, brain stroke (at least six months prior to study), heart attack (at least six months before taking part in study), nitrate medication, physical health problems in the reproductive system detected by obstetricians. Also, we excluded women who were reluctant to have sexual relations due to family conflicts.
Outcomes and instruments
The participants were assigned to the sildenafil and CBT groups based on the randomization block permuted approach. The outcomes of the study included measures of sexual function, sexual satisfaction, and marital satisfaction through three questionnaires before treatment began and 4, 8, and 12 weeks after the treatment was completed. The questionnaires were delivered by a female therapist, and, if the subjects were unable to complete the questionnaire, the therapist read the questions aloud to the patient and completed the questionnaire for the patient. To avoid obtaining biased information, the psychotherapist was unaware of the type of intervention the patient had. The questionnaires that we used were the following: 1) Female Sexual Function Index (FSFI) Questionnaire including nine items to evaluate women's sexual performance; the results were standardized using a Cronbach's alpha coefficient of 0.85 (21) . 2) Sexual Satisfaction Questionnaire Form (for women): It is a an objective self-assessment tool to measure marital satisfaction with sex (gender barriers); it examined various related terms, such as sexual satisfaction, sexual shame, anxiety, sexuality, sexual health, sexual fears, and forced sexual relations between couples. 3) Marital Satisfaction Scale: An overall measurement of marital satisfaction, including inappropriate idealization in sexual function , marital satisfaction, personality problems, communication, conflict resolution, financial management, leisure activity, sex, children, parenting, family, friends, gender equality, religious orientation, marital solidarity, and marital conflicts of couples.
Interventions
After obtaining written informed consent, the patients were enrolled in the study. Demographic information, including information related to age, family size, socioeconomic status, education, and occupation, was collected through a questionnaire. Patients and their partners were examined by psychiatrists for the presence of sexual dysfunction in women. According to the information available, the criteria for inclusion or exclusion were evaluated, and inappropriate cases were excluded from study. Eligible candidates for inclusion in study were selected, and, after examining the exclusion criteria of the study, 83 patients were enrolled. The subjects in the sildenafil group were treated with 50 mg of sildenafil one hour before having intercourse. The other group received weekly sessions of CBT for eight weeks by an experienced female who had her doctorate in clinical psychology. CBT sessions were performed according to the standard CBT protocol.
Randomization and blinding
In this clinical trial, stratified randomization was used with the baseline risk factor of the participants. For this, all participants were divided into two groups, i.e., those treated with sildenafil and those with treated with placebo. Randomization was done by one of researchers, who did not have a role in the treatment of the participants. The randomization sequence was computer-generated, with the randomization itself conducted through SPSS 20 software (SPSS, Inc., Chicago, IL, USA) (random number generation). We used variable block sizes of four and six for randomized sequence generation. Also, the allocation concealment was done by the researcher who was responsible for the randomization. After being allocated randomly to the groups, all participants were referred to the Hospital's pharmacy to get the sildenafil.
Statistical methods
After collecting the data, the results of the two groups in terms of arousal, orgasmic disorders, sexual satisfaction, and marital satisfaction were evaluated using paired t-tests and Wilcoxon tests. The groups were compared using ttests, Mann-Whitney, and covariance analysis. Data analysis was conducted using SPSS20 software (SPSS, Inc., Chicago, IL, USA). The two-tail value of p < 0.05 was considered as statistically significant. Also, before performing the statistical analyses, the normality of the variables' distribution was examined using the KolmogorovSmirnov test.
Research ethics
The proposal for this thesis research was presented to the Ethics Committee of Kashan University of Medical Sciences after its scientific approval by the Psychiatry Department. The Ethics Committee approved the study, and the enrollment of patients began on April 20, 2013. The study continued until April 20, 2014 . Indeed, in this study, for ethical considerations, the participants were informed about the objective and nature of the study, and each participant provided her written consent in her native language (Persian) prior to the study. Also, we were committed to keeping all of the participants' information confidential.
Results
In this study, 83 women with abnormal arousal and orgasm in both CBT and treatment group of sildenafil were studied. The mean age of the patients was 34.7 ± 14.33 years, with a minimum age of 20 and a maximum age of 44. By comparing the two groups in terms of demographic characteristics of age, education, and occupation, no significant difference was observed, and both groups are relatively similar (p > 0.05). Demographic characteristics of patients are shown in Table 1 . Comparing the two groups in terms of primary mean scores of sexual function, sexual satisfaction, and marital satisfaction showed similarities in terms of factors and prevalence of disorders at the beginning of study. This also was true in all of the following subscales. Comparison between sexual profiles of participants are shown in Table 2 Based on the above results, the scale scores of sexual satisfaction in both treatment groups increased gradually. In CBT group, the score increased from 73.19, the baseline score, to 90.79 at the end of week 12 (p < 0.001). In the sildenafil group, the baseline score of 71.88 increased to 81.56 over the same period of time (p < 0.001). Based on these results, both CBT and treatment with sildenafil increased the mean score related to the marital satisfaction subscales during the study period. This increase in the mean scores showed a significant difference at any stage with Page 2319 the previous one. In other words, both treatments improved sexual satisfaction. The mean score of marital satisfaction in cognitive-behavioral therapy group was increased from 29.53 at baseline to 38.37, at the end of the week 12 (p < 0.001). Results of sexual satisfaction and sexual function after treatment are shown in Table 4 and 5. The same number in the sildenafil group was 29.63, which increased to 36.02 (p < 0.001).
The mean score of communication in cognitive-behavioral therapy group was 27.4 at the start of treatment, and it reached 36.93 at the end of the week 12 (p < 0.001). This number in the sildenafil treatment group was 26.76, and it increased to 31.05 (p < 0.001). The mean score of cognitive conflict resolution in the cognitive-behavioral group, which was 24.3 at baseline, was increased to 31.98 at the end of week 12 (p < 0.001). The same number of 24.63 in those who received the sildenafil treatment reached 29.88 (p < 0.001). The cognitive-behavioral group therapy's inappropriate idealization mean score of 14.6 at baseline was increased to 18.37 (p < 0.001) at the end of week 12, and it increased from 13.79 to 17.25 in the sildenafil treatment group (p < 0.001). Follow up of the sexual function in women showed a gradual increase in their scores during treatment. Therefore, the score of sex derive (desire) was increased from 3.06 to 4.54 at the end of week 12 (p < 0.001). In the sildenafil group the number increased from 2.89 to 3.97 (p < 0.001). The arousal scored increased from 2.07 to 3.82 at the end week 12 of treatment (p < 0.001).
The arousal score of the sildenafil group increased from 2.13 to 3.97 (p < 0.001). The lubrication score of 2.08 at baseline was increased to 3.7 at the end of the week 12 (p < 0.001). In the sildenafil group, this number increased from 2.25 to 4.25 (p < 0.001).The orgasm score of 1.29 at the beginning of study reached 2.86 at the end of week 12 (p < 0.001). In the sildenafil group, this score increased from 1.54 to 3.39 (p < 0.001). The sexual satisfaction score of 2.3 at baseline reached 3.71 at the end of week 12 (p < 0.001). In the sildenafil group, the score increased from 2.16 to 3.2 (p < 0.001). Reduction in pain score increased from 4.21 to 4.91 at the end of week 12 (p < 0.001), whereas it increased from 3.89 to 4.67 in the sildenafil group (p < 0.001). 
Table4. Comparison of the mean score of marital satisfaction during treatment sessions in each group
Discussion
Sexual desire has an undeniable impact on quality of life of a person and her/his sexual partner. This resulted in the inclusion of sexual dysfunction in psychiatric disorders and classifying it as a disorder in axis I (22) . Different factors affect sexual desire, performance, and human sexuality, and they include physiological, anatomical, psychological, and socio-cultural factors. Personal developmental experiences from childhood to adulthood, relationships with others, and the formation of one's personality all have important roles in the coherence of gender identity and sexual orientation (23) . Sexual dysfunction presents itself as a lack of sexual desire, arousal, sexual stimulation disorder, orgasmic disorders, and pain. Its development involves psychological, physiological, and medical factors and often a combination of all three (24) .
In this study, 83 women with abnormal arousal and orgasmic problems in both CBT and treatment groups with sildenafil were studied. The mean age of the patients was 33.14 ± 7.34, the minimum age was 20, and the maximum age was 44. Previous studies have pointed to the high prevalence of PTSD among women. In the United States, for example, the highest incidence of disorder with approximately 23-63% is reported in age group of post-menopause women (25) . A study by Safarinejad and colleagues on a group of Iranian women found the overall prevalence of sexual dysfunction to be 31.5%, while the prevalence of sexual desire disorder was 35%, arousal disorder 30%, prevalence of dyspareunia 26.7%, and orgasmic disorder with 37%, respectively (24) . A study conducted at the national level on individuals between the ages of 18 and 59 showed that sexual dysfunction is common in women, and it was observed in 43% of the participants (26) .
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Significant differences in the prevalence of female sexual dysfunction (FSD) in various populations may reflect medical and psychological factors, especially in the field of social, economic, cultural, and racial differences, differences in clinical definitions used for description of disorders, the questionnaire used in study (such as selfassessment questionnaires, telephone interviews, personal interviews), type of relationship with sex partner, level of education and the characteristics of study sample (general public compared with people referring to sex clinics).
Nitric oxide can be used as a dilator of vascular smooth muscle in cavernous body of clitoris and have vaginal muscle relaxant effects and, by a mechanism similar to that seen in men with erectile dysfunction, it also may prove effective in the treatment of women suffering from sexual dysfunction (27) . Unlike treatment of male sexual dysfunction, in addressing the female sexual dysfunction there is the problem of lack of drug therapies. Today, the only medical treatments available take a long time to respond, and that is not always associated with satisfaction and compliance on part of patients. In addition, especially those who suffer from severe sexual dysfunction, may reject such treatments. This can be caused due to various physiological factors or deeper personality disorders in such patients. In such circumstances, CBT appears to be a more appropriate option. Although there are many reports on the success of this treatment, some specific types of sexual dysfunction exist in women that are resistant to all existing treatments (25) . Sexual dysfunction in women may be secondary to some endocrine disorders. Accordingly, hormone therapy, such as the use of testosterone replacement, is sometimes used in treatment of these disorders (28, 29) . Also, there are other studies that have benefited from medicines to treat sexual function problems (30, 31) .
In this study, the efficacy of sildenafil therapy and cognitive behavior therapy on excitement disorders, orgasm, sexual satisfaction, and marital satisfaction in women was compared. Several studies have been conducted in these areas; however, conflicting results have been reported. The results of this study showed that treatment with sildenafil decreased the rate of sexual dysfunction in all aspects of the study, such as marital satisfaction, sexual satisfaction, and sexual performance. Although several studies have been conducted in this area, conflicting results have been reported.
One of the first clinical trials on the effects of sildenafil on women was done by Sipski and colleagues in 2000. In this study, 19 premenopausal women with spinal cord injuries in the sacral region of the spinal cord were examined. Participants were divided into two groups: one group received sildenafil citrate, and the second group was given a placebo. In this study, it was found that vaginal pulse amplitude (which was measured by vaginal photoplethysmography) in patients receiving sildenafil was increased significantly. Also, patients who received sildenafil reported higher degrees of sexual arousal. It was also noted that the recipients of sildenafil had an increased heart rate of 4-5 beats per minute and a higher blood pressure of 2-4 mm during sexual arousal than control group participants. This study was the first to examine cardiovascular effects of sildenafil citrate in women during sexual arousal (32) .
A 2001 study conducted on 53 women before menopause by Caruso et al. showed that both 25-and 50-mg doses of sildenafil were effective in the women, and they generally reported an improvement in the quality of their married life (33) . In one study in 2003, Caruso and colleagues worked on the effect of sildenafil in women with sexual dysfunction that were free of any disease and reported their improved arousal, orgasm, and sexual satisfaction compared to the placebo group (34) . In a similar study conducted by Berman et al., the effects of sildenafil on sexual dysfunction in postmenopausal women were examined, and it was found that sildenafil improved the condition of patients in terms of their sexual desire and arousal (35) . Positive, but average, effects of sildenafil were noted in a study by Schoen and colleagues (36) . In contradiction with the results of mentioned studies, some studies have pointed out that sildenafil has very little effect or is ineffective in the treatment of female sexual dysfunction. Laan et al., in a 2002 study, reported that, although vaginal pulse amplitude was increased after receiving sildenafil, the participants did not mention any difference between wet vagina and sexual arousal after receiving the drug (37, 38) . Kaplan et al., in their study, reported only lubrication changes in vaginal and clitoral sensitivity in patients treated with sildenafil (39). Alexander and colleagues did a comparison between the effects of sildenafil and placebo and concluded that the drug had no clinically-significant effect (40) . When examining the effects of sildenafil on female sexual functionally, it was found that sildenafil may increase congestion of the vagina, but it has no effect on excitement (23) . This difference in results can be attributed to the manner and extent of drug administration, assessment of sexual status, and cultural status of the subjects in the study. Moreover, in most studies, the sample size has been very small, which makes their validity questionable.
In this study, it was found that cognitive-behavioral therapy in women with sexual dysfunction may improve sexual satisfaction, marital satisfaction, and sexual performance in all subscales under question. Effectiveness of cognitivebehavioral therapy in treatment of sexual problems in females has been examined in different studies, and various aspects of sexual dysfunction have been addressed. Libman and colleagues compared various methods of treatment for female orgasmic disorder and found that CBT is effective in this disorder (41) . Ter Kuile and colleagues, by conducting a cognitive behavioral treatment period of three months for women with vaginismus and then comparing them with the control group, observed a reduced severity of disorder during the treatment time and better performance of subjects under treatment than those in the control group (42) . Jabari and colleagues, in their study of six women with sexual anxiety, performed cognitive-behavioral therapy for 3 months, and found that these patients had a significant improvement regarding their sexual function than those who were treated only with the behavioral approach (43) . Although most studies on the effects of cognitive behavior therapy on sexual disorders, such as studies of sildenafil, are not credible due to their small sample size, but, to date, none of these studies has questioned the effectiveness of cognitive-behavioral therapy in the treatment of female sexual dysfunction.
In this study, it was found that cognitive-behavioral therapy, compared with treatment with Sildenafil, outperformed the second method in every aspect except for sexual excitement, lubrication, and better performance. This proved that this approach was more effective in the treatment of female sexual arousal and orgasm disorders. To date, no study has been conducted to compare the effectiveness of these methods. The current study confirmed that mental processes have a stronger role than physiological factors. Negative thinking about sexual activity makes symptoms of disorder constant and aggravated. Therefore, discovery of the negative self-dictations helps in successful analysis of sexual problems. However, drug treatment only influences purely physiological disorders, which are the result of mentally-defective processes, so it only targets the subject and not the main cause. Thus, its efficacy is less than that of cognitive-behavioral therapies. Side effects and limitation of prescription of drugs, such as sildenafil, for sexual disorder treatment, together with its' doubtful effectiveness, makes CBT therapy a good choice, although further studies are necessary.
Conclusions
This study found that sildenafil was more effective in treating female sexual dysfunction, difficulties in creating and maintaining excitement and lubrication, and orgasm disorders than cognitive-behavioral therapy. The difference was statistically significant, although the cognitive-behavioral therapy seemed to be more influential in terms of increased levels of sexual satisfaction and marital satisfaction. However, other aspects of sexual activity, such as sex drive and pain, were decreased in comparison with sildenafil therapy, and, once again, there were significant differences between the two methods. Our recommendations for future research are: 1) design and implement community-wide studies to evaluate the effect of sildenafil in the treatment of female sexual dysfunction; 2) design and implement studies to evaluate the effect of sildenafil on sexual satisfaction and marital satisfaction; 3) design and implement further studies of the effects of sildenafil therapy and the cognitive-behavioral approach on sexual satisfaction and marital satisfaction to better understand the preferred method of treatment for these disorders; and 4) design and implement further studies about the effects of sildenafil therapy and the cognitive-behavioral approach on the level of sexual satisfaction and marital satisfaction.
